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INTRODUCTION
The aim of this paper is to present the macroinver-
tebrate community along the Serbian sector of the 
Sava River.
The Sava River arises from the Sava Dolinka in 
Slovenia. With numerous tributaries along its 940-
km course to the Danube, the Sava represents one 
of the most significant basins in the region (with a 
drainage area of 95,419 km2). The lower part of the 
river (206 km long) flows through Serbia. This sec-
tion of the Sava is a typical lowland watercourse: it is 
located at an altitude lower than 80 m with 0.098‰ 
declination, the river channel being up to 1.000 m 
wide and having relatively thick depositions domi-
nated by small fractions of sand and silt. The long-
term average water throughut at Sremska Mitrovica 
(about 100 km upstream from the mouth) is close 
to 1.500 m3 s-1. The Sava reaches its confluence with 
the Danube in Belgrade.
The Sava River is an important waterway, not 
only for Serbia, but also for other countries in the 
region. In addition to heavy boat traffic, the river is 
under the influence of hydro-morphological altera-
tions,  industrial  “hot-spots”,  and  agriculture  (for 
details  see:  SCG  ICPDR  National  Report,  2004). 
The Serbian part of the Sava has been influenced 
by numerous pollution sources from municipal and 
industrial facilities, as well as by agricultural activi-
ties. The most damaging pollution derives from com-
munal waste water and discharges from the metal-
lurgical, chemical, leather, textile, food, and pulp and 
paper industries (Jovičić  et al., 1989). According 
to previous investigations (Petrović  1983, 1989; 
Janković, 1989), this sector of the watercourse is 
endangered by relatively high nutrient content, BOD 
values, and inorganic pollutant loads, as well as by 
thermal pollution. Radioactive contamination was 
detected in the sediment (Ajdačić and Martić, 
1989) and in ground water (Janković, 1989). 
The  most  complete  investigation  of  macroin-
vertebrates  of  the  Sava  River  was  performed  by 
Matoničkin  et  al.,  (1975).  Macroinvertebrates 
of the Serbian stretch of the Sava River have been 
observed intensively only in the region of Belgrade 
(Jakovčev,  1988,  1989,  1991;  Martinović-
Vitanović  et  al.,  1999;  Paunović,  2004). 
Previously published results of investigations con-
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ducted in the Serbian part of the Sava River mostly 
presented only limited data on aquatic macroinver-
tebrates.
MATERIAL AND METHODS
The  study  is  based  on  material  collected  in 
August of 2006. The research vessel Argus was used 
for the investigation, which was carried out at four 
sampling sites along the banks of the main channel, 
covering 188 km of the Serbian stretch of the Sava 
River (Table 1, Fig. 1). 
Macroinvertebrate  samples  were  taken  using 
an FBA hand net (mesh size 250-500 µm; kick and 
sweep technique) and a benthological dredge (mesh 
size 250 µm). In addition, diving was performed at 
depths between 0.4 and 7 m to obtain specimens of 
the malacofauna. In the case of collection of mol-
lusks by diving, their abundance was evaluated by 
collecting and counting individuals within random-
ly selected square areas of 0.5 m2. The diver sampled 
all specimens from a chosen quadrant and removed 
them to the shore for identification.
Coordinates of the sampling sites were measured 
by GPS (“Garmin Etrex”) and charted using ArcView 
software (map 1:300,000, system WGS_1984). 
Species  richness  (total  number  of  species  and 
number of species within selected groups), relative 
abundance (percentage participation), frequency of 
occurrence (F), the Shannon-Weaver diversity index 
(H – Shannon-Weaver, 1949), The Pielou evenness 
index (Pielou, 1984), the ASPT and BMWP indices 
(Armitage et al., 1983), the number of sensitive taxa 
(AQEM, 2002), and the EPT index (AQEM, 2002) 
were used to describe the community.
RESULTS
Sixty-two macroinvertebrate taxa were observed 
in the course of the investigation (Table 2). Mollusks 
were found to be the principal community compo-
nent, with 23 species (Gastropoda 12 and Bivalvia 
11). Among Oligochaeta, 16 species were identified. 
Other macroinvertebrate groups were characterized 
by lower numbers of taxa.
The number of species per sample ranged from 
five (site 3, right bank) to 27 (site 1, left bank).  The 
number of taxa per sample at sites 4 and 5 ranged 
from 22 to 25. Site 5 was characterized by 14 and 15 
species per sample.
Mollusca and Oligochaeta were found to be the 
principal  components  in  regard  to  relative  abun-
dance,  also.  Percentage  participation  of  mollusks 
and  oligochaetes  in  the  total  macroinvertebrate 
community  ranged  from  10.45  to  97.75%  (mean 
No Site
River 
km X Y elevation
1. Jamena 195.0 44°52'41,6" 19°05'21,0" 84 m
2. Sremska 
Mitrovica
136.4 44°57'55,4" 19°36'01,4" 80 m
3. Šabac 103.6 44°46'17,2"  19°42'16,1" 79 m
4. Ostružnica 17.0 44°43'19,5"  20°18'15,5" 78 m
Table 1. Sampling sites.
Fig. 1. Sampling sites.
Sampling sitesAQUATIC MACROINVERTEBRATES FROM RIVER SAVA 267
value of 64.13%) and from 1.50 to 89.02% (mean 
value of 29.91%), respectively. 
In  regard  to  frequency  of  occurrence,  the 
most  important  species  were  C.  fluminalis 
(Bivalvia) – F=1.00, B. sowerbyi and L. claparedea-
nus  (Oligochaeta)  –  F=0.91,  and  L.  profundicola 
(Oligochaeta)  –  F=0.82,  P.  albicola  (Oligochaeta) 
– F=0.73, P. hammoniensis (Oligochaeta) – F=0.73, 
T.  tubifex  (Oligochaeta)  –  F=0.64,  I.  michaelseni 
(Oligochaeta) – F=0.45, F. acicularis (Gastropoda) 
- F=0.64, E. esperi (Gastropoda) - F=0.54, T. danu-
bialis (Gastropoda) - F=0.54, M. lacustre (Bivalvia) - 
F=0.45, and C. curvispinum (Corophidae) - F=0.45. 
Other species were found to be less frequent.
Table 2. List of taxa (neobionts are marked with an asterisk).
NEMATODA
TURBELLARIA
Planaria torva O. F. Müller, 1773
POLYCHAETA
*Hypania invalida (Grubě, 1860)
OLIGOCHAETA
Nais pseudooptusa Piguet, 1906
Stylaria lacustris (Linnaeus, 1767)
Aulodrilus pluriseta (Piguet, 1906)
*Branchyura sowerby Beddard, 1892
Limnodrilus claparedeanus Ratzel 1868
L. hoffmeisteri Claparede, 1862
L. udekemianus Claparede, 1862
L. profundicola (Verrill, 1871)
Psammoryctides albicola (Michaelsen, 1901)
P. barbatus (Grubě, 1891) ě, 1891) , 1891)
Potamothrix hammoniensis (Michaelsen, 1902)
Tubifex tubifex, Müller 1774 üller 1774 ller 1774
Spirosperma velutinus (Grubě, 1879)
Isochaetides michaelseni (Lastockin, 1937)
Criodrilus lacuum Hoffmeister, 1845
Enchytraeidae
HIRUDINEA
Glossiphonia complanata (Linnaeus, 1758)
Piscicola geometra (Linnaeus,1761)
GASTROPODA
Viviparus acerosus (Bourguignat, 1862)
V. viviparus (Linnaeus, 1758)
V. contectus (Millet, 1813)
Valvata naticina (Menke, 1845)
Bythinia tentaculata (Linnaeus, 1758)
Acroloxus lacustris (Linnaeus, 1758)
Physa fontinalis (Linnaeus, 1758)
Litoglyphus naticoides (C. Pfeiffer, 1828) 
Esperiana (Fagotia) acicularis (Ferussac, 1823)
E. esperi (Ferussac, 1823)
Theodoxus danubialis (C. Pfeiffer, 1828)
T. fluviatilis ( Linnaeus, 1758)
BIVALVIA
Sphaerium rivicola (Lamarck, 1818)
Mysculium (Sph.) lacustre (Müller, 1774)
Pisidium sp.
*Corbicula fluminalis (Müller, 1774)
*C. fluminea (Müller, 1774)
Dreissenia polymorpha (Pallas, 1771)
Unio pictorum (Linnaeus, 1758)
U. tumidus Philipsson, 1788
Pseudanodonta complanata (Rossmasser, 1835)
Anodonta anatina (Linnaeus, 1758)
*A. (Sinanodonta) woodiana (Lea, 1834)
ISOPODA
Jaera istri Vieuille, 1979
Asellus aquaticus (Linnaeus, 1758)
AMPHIPODA
Gammaridae
Corophium curvispinum (Sars, 1895)
C. robustum (Sars, 1895)
MYSIDACEA
Mysidae
ODONATA
Gomphus vulgatissimus (Linaeus, 1758)
Platicnemis pennipes (Pallas, 1771)
EPHEMROPTERA
Ecdyonurus venosus Fabricius, 1775
TRICHOPTERA
Hydropsyche bulgaromanorum Malicky, 1977
Polycentropus flavomaculatus (Pictet, 1834)
Ecnomus tenellus (Rambur, 1842)
DIPTERA
Chironomidae
Tipulidae
Dolichopus sp.
COLEOPTERA
Limnius sp.M. M. PAUNOVIĆ ET AL. 268
Diversity index values ranged from H’=0.43 to 
H’=2.15. 
Mean values of analyzed parameters of the com-
munity are presented in Table 3. Sample site 2 is 
characterized by lower mean values of H’, BMWP, 
ASPT, and EPT in relation to sites 1, 3, and 4.
During the investigation, five alien invasive spe-
cies were detected (Table 2, taxa marked with an 
asterisk) which is 8.06% of total number of identi-
fied macroinvertebrate species. Some alien species 
were found to be frequent and abundant. Thus, C. 
fluminea (Asiatic clam) was found at all sampling 
sites.  The  frequency  of  occurrence  of  B.  sowerbyi 
(Oligochaeta) was found to be F=0.91, which indi-
cates that the species is one of the dominant taxa in 
the community. A. woodiana (Chinese pond mussel) 
was collected only by diving. The species was abun-
dant in bottom habitats with predominance of sand, 
fine sand, and mud.
DISCUSSION
Sixty-two macroinvertebrate species were identi-
fied in the course of the investigation. The recorded 
community is typical of large lowland rivers in the 
region (Simić et al., 1997; Csanyi, 2002; Simić 
and Simić, 2004; Paunović, 2004). Similar fau-
nistic structure, with dominance of Oligochaeta and 
Mollusca, was recorded in the Tisa River (Csanyi, 
2002) and along the Serbian stretch of the Danube 
River (Paunović et al., 2005, 2007). The num-
ber of taxa identified during the 2006 Sava survey 
is higher than that recorded at the same number 
of sampling sites on the Serbian sector of the Tisa 
River (42 taxa – Csanyi, 2002), but lower than 
those  obtained  in  investigations  of  the  Danube 
River (84 taxa – Paunović  et al., 2005; 74 taxa 
– Paunović et al., 2007).
Lower  mean  values  of  analyzed  community 
parameters (H’, BMWP, ASPT, and EPT) at sampling 
site 3 indicate habitat degradation. Descriptive anal-
ysis in regard to specific stress performed with the 
AQEM  program  (AQEM,  2002)  indicates  general 
degradation and the presence of organic pollution.
During the investigation, five alien species were 
identified.  Some  of  them  were  found  with  high 
frequency (C. fluminea and B. sowerbyi) and abun-
dance (A. woodiana), which supports the premise 
that the Sava River is part of the Southern Invasive 
Corridor of Europe (Bij  de  Vaate et al., 2002; 
Galil et al., 2007).
CONCLUSIONS
A  total  of  62  macroinvertebrate  species  were 
identified,  which  is  close  to  the  number  of  taxa 
recorded in other large rivers in the region (the Tisza 
and the Danube).
The recorded community structure, with domi-
nance  of  Mollusca  and  Oligochaeta,  is  typical  of 
potamon-type rivers in the Danube basin.
The  community's  structure  indicates  habitat 
degradation and the presence of organic pollution, 
which are indicated for sampling site 3 by values of 
the analyzed community structure parameters (H’, 
BMWP, ASPT, and EPT).
The  Sava  is  under  the  influence  of  biological 
invasions, and the river is part of one of the most 
important trajectories of neobiont spreading, the so 
called “Southern Invasive Corridor”.
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РЕЗУЛТАТИ ИСТРАЖИВАЊА РЕКЕ САВЕ (2006) - AКВАТИЧНИ МАКРОБЕСКИЧМЕЊАЦИ
M. М. ПАУНОВИЋ, СЛАВИЦА С. БОРКОВИЋ, С. З. ПАВЛОВИЋ, ЗОРИЦА С. САИЧИЋ, и П. Д. ЦАКИЋ
Институт за биолошка истраживања “Синиша Станковић”, Универзитет у Београду, 11060 Београд, Србија 
Циљ раﾭдаﾭ је даﾭ се прикаﾭже део резулﾭтаﾭтаﾭ истраﾭ­
живаﾭњаﾭ наﾭ реци Саﾭви током 2006. Истраﾭживаﾭње је 
вршено наﾭ четири лﾭокаﾭлﾭитетаﾭ дуж 188 км речног 
токаﾭ Саﾭве кроз Србију (од 206 км укупне дужине 
токаﾭ). Поред истраﾭживаﾭњаﾭ остаﾭлﾭих паﾭраﾭметаﾭраﾭ (аﾭнаﾭ­
лﾭизаﾭ физичких и хемијских каﾭраﾭктеристикаﾭ воде, 
седиментаﾭ, фитоплﾭаﾭнктонаﾭ и фитобентосаﾭ) вршенаﾭ 
су и истраﾭживаﾭњаﾭ аﾭкваﾭтичних маﾭкроинвертебраﾭтаﾭ. 
Укупно је заﾭбелﾭежено 62 таﾭксонаﾭ. Наﾭјраﾭзноврсније 
групе су Oliﾭgocﾭhaﾭeﾭtaﾭ и Molluﾭscﾭaﾭ. Добијени резулﾭтаﾭ­
ти потврђују претпостаﾭвку даﾭ је рекаﾭ Саﾭваﾭ ваﾭжаﾭн 
инваﾭзивни пут и даﾭ предстаﾭвљаﾭ део јужноевропског 
инваﾭзивног коридораﾭ. Укупно је заﾭбелﾭежено 5 аﾭлﾭох­
тоних врстаﾭ маﾭкроинвертебраﾭтаﾭ, од којих неке пред­
стаﾭвљаﾭју  ваﾭжне  компоненте  заﾭједнице  ­  (Corbicula 
fluminea, Branchyura sowerbyi, и Anodonta woodiana)